The kinetics of oxidation of 1,2-propanediol and 1,2,3-propanetriol by dihydroxyditelluratoargentate(III) (DDA) were studied spectrophotometrically between 298.2 K and 313.2 K in alkaline medium. The reaction rate showed first order dependence on DDA and 1 < n ap < 2 order on the reductant. It was found that the pseudo-first order rate constant k obs increased with increasing concentration of OHand decreasing concentration of TeO 4 2-. There is a negative salt effect and no free radicals were detected. In view of this, the dihydroxymonotelluratoargentate(III) species is assumed to be the active species. A plausible mechanism involving a two-electron transfer is proposed and the rate equations derived from the mechanism can explain all the experimental results. The activation parameters, as well as the rate constants of the rate-determining step were calculated.
INTRODUCTION
Recently, the study of the highest oxidation state of transition metals has intrigued many researchers. Transition metals in a higher oxidation state generally can be stabilized by chelation with suitable polydentate ligands. Metal chelates, such as diperiodatoargentate(III), 1 ditelluratoargentate(III), 2 ditelluratocuprate(III), 3 diperiodatonickelate(IV), 4 are good oxidants in a medium with an appropriate pH value. The use of complexes as good oxidizing agents in analytical chemistry has been reported. 5, 6 The oxidation of a number of organic compounds and metals in lower oxidation state by Ag(III) has also been performed. 3 However, no further information on the kinetics is available. In this paper, the mechanism of the oxidation of 1,2-propanediol and 1,2,3-propanetriol by dihydroxyditelluratoargentate(III) is reported.
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Materials
All the reagents used were of A.R. grade. All solutions were prepared with doubly distilled water. A solution of [Ag(OH) 2 (H 4 TeO 6 ) 2 ] 3-(DDA) was prepared and standardized by the method reported earlier. 7 Its UV spectrum was found to be consistent with that reported. The concentration of DDA was derived from its absorption at l = 351 nm, e = 1.58´10 3 L mol -1 cm -1 ). The solution of DDA was always freshly prepared before use with double-distilled water. The ionic strength m was maintained by adding a solution of KNO 3 and the pH value of the reaction mixture was regulated with a KOH solution. Measurements of the kinetics were performed using a UV-8500 spectrophotometer (Shanghai) fitted with a 501 thermostat (± 0.1°C, Shanghai).
Kinetics measurements and product analysis
All kinetics measurements were carried out under pseudo-first order conditions. A solution (2 mL) containing definite concentrations of Ag(III), OH -, TeO 4 2-with ionic strength m and a reductant solution (2 mL) of an appropriate concentration were transferred separately to the upper and lower branch tubes of a type two-cell reactor. After thermal equilibration at the desired temperature in a thermobath (made in Shanghai), the two solutions were mixed well and immediately transferred to a 1 cm rectangular quartz cell in a constant temperature cell-holder (± 0.1°C). The reaction process was monitored automatically by recording the disappearance of Ag(III) with time (t) at 351 nm with a UV-8500 spectrophotometer (made in Shanghai). All other species did not absorb significantly at this wavelength.
After completion of the reaction, the oxidation product was identified 8 as an aldehyde alcohol, which was precipitated as the 2,4-dinitrophenylhydrazone derivative. By gravimetric analysis, it was found that one mole of reductant consumed one mole Ag(III). (Table III) . (Fig. 2, Table IV ). The value of k obs decreased on addition of KNO 3 solution (Table V) , which indicates that there was a negative salt effect, which is consistent with a common regulation of the kinetics. 9 
RESULTS AND DISCUSSION
Evaluation of pseudo-first order rate constants
[Ag(III)] = 6.214´10 -4 mol/L; [TeO 4 2-] = 4.973´10 -3 mol/L; [OH -] = 1.500´10 -2 mol/L; m = 3.900´10 -2 mol/)] = 6.214´10 -4 mol L -1 ; [OH -] = 1.721´10 -2 mol L -1 ; [TeO 4 2-] = 1.626´10 -3 mol L -1 ; m = 5.000´10 -2 mol L -)] = 6.214´10 -4 mol L -1 ; [OH -] = 1.721´10 -2 mol L -1 ; [TeO 4 2-] = 1.626´10 -3 mol L -1 ; m = 5.000´10 -2 mol L -1 .(1). [Ag(III)] = 6.214´10 -4 mol L -1 , [OH -] = 1.721´10 -2 mol L -1 , [1,2-propanediol] = 8.000 10 -2 mol L -1 , m = 3.200´10 -2 mol L -1 , T = 308.2 K. (2). [Ag(III)] = 6.214´10 -4 mol L -1 , [OH -] = 1.500´10 -2 mol L -1 , [1,2,3-propanetriol] = 8.000 10 -2 mol L -1 , m = 2.300´10 -2 mol L -1 , T = 303.2 K.(1)
Discussion of the reaction mechanism
In an alkaline medium, the electric dissociation equilibrium of telluric acid was given earlier 10 (here pK W = 14). 
The distribution of all species of tellurate in aqueous alkaline solution can be calculated from the equilibriums (1) and (2) . In an alkaline medium, for example The addition of acrylonitrile or acrylamide to the reaction mixture under a nitrogen atmosphere neither changed the rate nor initiated any polymerization, showing no free radicals were involved in the reaction. 11 It is thought that under the employed conditions a type one-step, two-electron transfer mechanism is operative.
According to the above experimental facts, the following reaction mechanism is proposed:
[Ag(OH) 2 
Reactions (3) and (4) are dissociation and coordination equilibria, the reaction rates of which are generally fast, reaction (5) is an electron-transfer reaction, the reaction rates of which are generally slow. Hence, reaction (5) is the rate-determining step.
where [Ag(III)] t stands for any form of Ag(III) complex which exists in the equilibrium.
[reductant]
From equation (9), plots of [reductant]/k obs vs. 1/[reductant] should be straight lines which they were. Hence, the rate constants of the rate-determining step at different temperatures were obtained from the intercepts of the straight lines. Equation (10) suggests that a plot of 1/k obs vs. [H 4 TeO 6 2-] should be a straight line. The activation energy and the thermodynamic parameters were evaluated by a method given previously 12 (Table VI) . Hence, it can be concluded that the reaction rate changed with the position of the hydroxyl group and with the number of such groups. The observed rate constants of the rate determining step for 1,2-propanediol are larger than those for 1,3-propanediol. The reason for this is because the penta-cyclic compound formed with the ortho-compound is more stable than the hexa-cyclic compound formed with the meta-compound. The observed rate constants of the rate determining step with 1,2,3-propanetriol are larger than those of 1,2-propanediol. This is because 1,2-propanediol has fewer active groups than 1,2,3-propanetriol. Hence, the collision probability of 1,2,3-propanetriol is higher than that of 1,2-propanediol and so the transition state complex can be formed more easily, which results in the rate of the reaction of 1,2,3-propanetriol being larger than that of 1,2-propanediol.
Spektrofotometrijski je prou~avana kinetika oksidacije 1,2-propandiola i 1,2,3,-propantriola pomo}u dihidroksiteluratoargentata(III) (DDA) izme|u 298,2 K i 313,2 K u alkalnoj sredini. Brzina reakcije pokazuje zavisnost prvog reda u odnosu na DDA i 1 < n ap < 2 u odnosu na redukciono sredstvo. Na|eno je da se konstanta brzine reakcije pseudo-prvog reda k obs pove}ava sa pove}awem koncentracije OH -jona i smawewem koncentracije TeO 4 2-jona. Javqa se negativni soni efekat, a nije opa`ena pojava slobodnih radikala. U svetlu ovoga, pretpostavqeno je da je aktivna vrsta dihidroksimonoteluratoargentat(III). Predlo`en je kao mogu}ni mehanizam dvoelektronski prelaz, pri~emu jedna~ine brzine reakcije izvedene na osnovu ovakvog mehanizma mogu da objasne sve eksperimentalne rezultate. Izra~unati su aktivacioni parametri, kao i konstanta brzine najsporijeg stupwa.
(Primqeno 12. marta, revidirano 12. jula 2004)
